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the top sample were fairly good, but the second bottle of the top
sample was dirty and offensive, the sediment apparently consisting
entirely of fatty matter. I reported that the two samples seemed
from the same source by the mineral analysis, but that probably
something had got into the one in question at the time of collection,
assuming the bottle to have been clean. On inquiry it turned out
that to obtain the sample a man had to be sent down the well with
a candle, the wallow of which had quietly dropped into the well and
been carefully bottled ofl’ with the sample ! Still another difficulty
arises from want of care as regards cleanliness of the vessels in
which the samples are sent. I have had some sent in old pickle-
jars, castor-oil bottles, turpentine bottles, physic bottles of all sorts,
with corks of a very ancient and fish-like smell. To analyze such
samples is simply a waste of time.
The best of all examinations is that which is made by the analyst

on the spot itself, at the very source of supply. If that be impossible,
then the most scrupulous care should be taken about the collecting
of the sample and its transmission in clean glass-stoppered bottles,
with every detail of information that can possibly be furnished.

I should have wished to say a few words about the microscopic
examination of water, but my paper has reached the prescribed
limits, and I will therefore merely urge the importance of not

neglecting this branch of the inquiry. It may be said that it has
not as yet done much for us-still it does furnish us with some
information ; and if we desire more, it is only by persistent observa-
tion and carefully noting what we see and the circumstances under
which the objects are seen, that we are likely to extend our know-
ledge in this direction.

FRANCIS S. B. FRAN&Ccedil;OIS DE CHAUMONT, M.D., F.R S.

Interpretation of Water Analysis for Drinking
Purposes.

DR. SWETI to some extent travelled over the same ground as
Professor F. de Chaumont. The earlier portion of his paper was
occupied with an account of the difierent processes employed for
the determination of organic matter in water, and a discussion as
to the value or advisability of each in a Sanitary point of view.
He then proceeds as follows :-

&dquo; Now having gained these chemical data, will they be snfficient
without further observation or knowledge of the source of supply to
enable us to give a reliable reports P I may answer, Yes, in bad waters,
for there the data will be in excess, and there can be no reasonable
doubt in our minds ; but without more general information many
polluted waters may be passed over, and apparently bad waters
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condemned without sufficient reason. The following extracts from
notes of water anlyses in different localities will illustrate my state-
ment :-

WATERS IN POROUS STRATA.

In these Tables we shall see that there is a considerable diffi-

culty in using a hard-and-fast line in the interpretation of results.
Prof. Parkes states that the total solids of a wholesome water
should not exceed 8 grains per gallon, unless in the chalk, when he
allows 14 grains. Dr. Wilson, in his well-known h~,ndbUUk of
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Hygiene, allows 30 grains; whilst Mr. Wanklyn does not condemn
a water in which the solids do not exceed 40 grains in the gallon.
Now, in the first Table, there are very few waters out of 232 samples
that give as low an amount of solid as even 40 grains per gallon ;
there aro waters of surface wells in the new red sandstone con-

taining frequently large amounts of lime salts, especially of sulphate
of lime, and chlorides in excess. Were they to be condemned for this
fault only, where should the inhabitants obtain their water from ?
I certainly do not think such waters of a high class of wholesome-
ness ; they are very hard, but independently of this, some are

largely polluted with organic matter, in consequence of which, most
of these wells are now closed and a town supply of good water
substituted. In Leamington nearly all these wells are closed, and
a deep Artesian well substituted ; the same may be said of Coventry.
In the urban district of Droitwich, a new supply from a pebble drift
under the marls, giving a water of a high degree of purity, has
just been opened.
The chlorine has frequently been supposed to be indicative per se

of sewage contamination, but in the first Table the chlorine is for
the most part excessively high, and yet 65 of these waters are

uncontaminated. The new red sandstone being a salt-bearing
stratum, on the other hand, in the second Table, some of the waters
not exceeding 2-5 grs. of chlorine to the gallon, have been directly
polluted with typhoid excreta. The ammonia, especially albu-
minoid, will also be found to present much the same results.
lllr. Wanklyn states that water from ’05-’10 of albuminoid
ammonia in the million parts is a safe water, from ’10 upwards
dirty and suspicious, but the water should be absolutely condemned
if it reaches ’15. I agree with the latter sentence, but the safe
waters I think are often open to grave suspicion. The second Table
is drawn np to show that no hard-and-fast line can be entirely
depended on in interpreting the Sanitary value of the amount of
albuminoid ammonia. I have, in various counties, contrasted the
amount of albuminoid ammonia which has appeared to me to be
normal with that obtained from a water which I have reported as
polluted. In Worcestershire and Warwickshire I have taken wells
in which, although there is undoubted pollution, no illness has
resulted from the use of the water; whereas in Radnorshire,
Lancashire, and Pembrokeshire I have contrasted the normal water
with that of a well which has been the direct cause of an outbreak
of typhoid; that in Radnorshire, remarkable as a well apparently
removed from all sources of pollution, was evidently the cause of a
severe and fatal outbreak of typhoid, inspection showed it was
contaminated by the overflow of a brook during flood, into which,
at two miles’ distance, typhoid excreta had been freely thrown.

’ Now, in these three examples the albuminoid ammonia was only
’10, ’08, ’09 ; so that at the most they would only have been
considered suspicious, and most probably been reported wholesome.
This was certainly the case in the Pembrokeshire well, which in
three analyses was reported to be a good water. All these analyses
have been made of wells I have personally inspected, and seen the
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source of pollution. By contrasting the analytical result with the
normal water, the extra amount of albuminoid is much the same as
in the cases alluded to in Warwickshire and Worcestershire.

The two former wells being in porous strata, the three latter in
a hard impermeable stone. I think these examples will show the
value of actual inspection of tho water, or at any rate of reliable
information as to its surroundings, and of obtaining, if possible, a
knowledge of the normal condition of the water of the district. The
free ammonia also must not always bo referred to sewage. In the
mineral springs of Radnorshire and Brecon I have found a large
quantity of free ammonia under surroundings that preclude any
suspicion of contamination. The fact is, that this ammonia occurs
from volcanic action, the mineral springs arising from the contact
of trap rocks with the slate and the decomposition of sedimentary
deposits.
Deep wells also coutain nitrates, especially in the chalk where

the previous sewage contamination is certainly prehistoric. The
moist combustion process also gives us curious information at
times. I recently examined a well-water which gave as much as
72’5 milligrammes of oxygen to oxidize the organic matter in a litre ;
this water was polluted as well with nitrogenous matter; this great
amount on inspection of the well proved due to the decay of an old
wooden pump in the well-ordinary polluted waters requiring from
5 to 7 parts per million of oxygen. Another water under similar
circumstances required 62’5 of oxygen to the litre.

I think the knowledge of the surroundings of a water so impor-
tant that in my own district I have supplied the inspectors with
the following label, taken from a form prepared by Dr. Cornelius
Fox : -

DROITWICH RURAL SANITARY DISTRICT.
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Many people think that by withholding information they will
get what they call an independent opinion. This is quite right in
the analysis of adulteration of food, but with water the more
information given to the analyst the more reliable will be the
opinion given.
Time does not allow me to touch upon the microscopical appear-

ance of the deposit. The value of this must be apparent to everyone;
but it is not easy to give all the information we may wish in the
short space of twenty minutes the Congress allow for a paper. I
have endeavoured to avoid partizanship and to give every analyst
his fair due-I only trust that in my desire to be as concise as

possible, I have made the matter sufficiently clear to you.
HORACE SWETE, M.D. (c.s.s. CA31B.).

Professor WANKLYN expressed his satisfaction with the papers,
and entered into some scientific detail. He congratulated Dr.
Swete on the results he had obtained. I3c said the objection raised
to his process, that it did not account for all the nitrogen, was based
upon a misconception. He then explained what changes took
place.

Dr. STRONG mentioned that at a public institution with which he
was connected an outbreak of diarrhoea occurred, and it was very
difficulty to trace it to its source. Evemtually, however, he found
there were some wells which had been used to collect the rain-water
from the roofs. He therefore had the wells cleaned out, aud ordered
that the water should be used only for washing purposes. Well,
later on diarrhoea broke out again, and he found that one old geutle-
man had persisted in drinking the water because he said it made
the best tea. As the only method of getting rid of the danger, he
(Dr. Strong) had now ordered the wells to be filled.
A MEMBER OF CorrG~tESS-Did the old gentleman who drank the

water have the diarrhoea ? P
Dr. STRONG-Yes.
The ME:MBER- Was he the only one
Dr. STRONG -No. I found others had drunk the water besides

him, but he was a particularly obstinate old man, and would pro-
bably have preferred to have the diarrhoea, to giving up his good
tea.

Dr. TATHAM (Salford) asked if any evils had been traced to the
use of neglected filters.

Dr. JACOB (Redhill) make some remarks on a recent outbreak of
typhoid, caused by water supplied by the Caterham Water Com-
pany.

After some remarks from other gentlemen,
Dr. CARPENTER said that as long as a water supply was pro-

nounced pure by the chemist and microscopist, those who had that
supply might drink it safe fr om the chance of producing disease in
their system as an epidemic. He was not speaking of cases now
arising now and then, because he believed a very few of the clisease-
producing particles would induce disease if swallowed by persons
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susceptible of it, but if there were snfficient particles to produce an
epidemic the chemist was certain to discover it.

Professor DE CHAUMONT, in the course of his reply, said he had
certainly known bad results to follow from the use of neglected
filters. The charcoal became clogged with organic matter and after
a time turned out to be a source of injury instead of benefit. In
his opinion filters unless frequently cleansed did more harm than
good.

Dr. S~VET~, in his reply, said there was no simple popular test of
water which he could recommend. He believed, however, that tho
difference between animal and vegetable pollution could be detected
so freely as to suggest fuller examination. The only safe plan was
to have a complete chemical analysis.

Preventable Mortality. The Mortality from Alcohol.

TILL about two years ago I laboured under the impression that
the statement, that 60,000 victims to intemperance died every year
in the United Kingdom, was a wild and unwarrantable exaggera-
tion. But on applying my own medical experience with that of
several medical friends, to the total number of practitioners in three
kingdoms, I was most relunctantly forced to confess that by no
reasonable reckoning could I estimate our annual mortality from
intemperance in alcohol at less than 120,000 souls, of whom 40,500
succumb through their own personal indulgence, and 79,500
through poverty, disease, accident, or violence springing from the
indulgence of others. This estimate has been widely and fully
criticized all over the country, but its accuracy has not yet, I
regret to say, been questioned; many high authorities such as
Dr. Hardwicke, Coroner for Central :lB1icldlesex, and many well-
known Medical Officers of Health having pronounced it &dquo; extremely
moderate&dquo; and &dquo; far under the truth.&dquo;

This computation was based on the number of medical men in
practice being assumed to be 16,000 ; but, from an undertaking
recently completed, I find that the actual number is a little more
than 18,000. The same ratio as before applied to 18,000, the true
number, instead of 16,000, the supposed number, would give an
annual mortality of 134,499, of which 45,562 would die from per-
sonal intemperance, and 89,437 from the consequences of intemper-
ance of others.
The calculations of Dr. Thomas Morton point to a mortality of

fully 60,000, whilst the late Dr. Lankester estimated the deaths due
to excess in drink as 67,000 in 1877. My own practice during the
last twelve months indicates (with every possible deduction) a

mortality of 57,600.
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